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In the Smithsonian Report for 1858, a paper -was published 
on the method of collecting and preserving insects, prepared 
by Baron Ostensacken, of the Russian Legation, with contri- 
butions by other eminent entomologists, which has rendered 
valuable service in the way of awakening an interest in Ento- 
mology and in facilitating the collecting of specimens. It 
was, however, not stereotyped, and as the methods of gather- 
ing and preserving insects have been much improved since its 
date, it has been thought advisable to request Dr. Packard, as 
a leading authority, to furnish a new treatise on the same sub- 
ject. In compliance with this request he has prepared the fol- 
lowing pages, derived mainly from the "Guide to the Study of 
Insects,"* though with some additions and corrections, corre- 
sponding with the present state of our knowledge. 

JOSEPH HENRY, 

Secretary Smithsonian Institution. 
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Washington, September, 1873. 



* Published by the Naturalists' Agency, Salem, Mass. 8ro. 
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DIRECTIONS FOR COLLECTING AND 
PRESERVING INSECTS. 



GENERAL CONSIDERATIONS. 

Insects differ sexually in that the female often appears tp 
have one abdominal ring less (one ring disappearing during the 
semi-pupa state, when the ovipositor is formed), and in being 
larger, fuller, and duller colored than the males, while the lat- 
ter often differ in sculpture and ornamentation. In collecting, 
whenever the two sexes are found united they should be pinned 
upon the same pin, the male being placed highest. When we 
take one sex alone we may feel sure that the other is some- 
where in the vicinity ; perhaps while one is flying about so as 
to be easily captured the other is hidden under some leaf, or 
resting on the trunk of some tree near by, which must be ex- 
amined and every bush in the vicinity vigorously beaten by the 
net. Many species rare in most places have a metropolis where 
they occur in great abundance. During seasons when his 
favorites are especially abundant, the collector should lay up 
a store against years of scarcity. 

At no time of the year need the entomologist rest from his 
labors. In the winter, under the bark of trees and in moss, he 
can find many species, or detect their eggs on trees, etc., which 
he can mark for observation in the spring when they hatch out. 

He need not relax his endeavors day or night. Mothing is 
night employment. Skunks and toads entomologize at night. 
Early in the morning, at sunrise, when the dew is still on the 
leaves, insects are sluggish and easily taken with the hand ; 
so at dusk, when many species are found flying ; and in the 
night, the collector will be rewarded with many rarities, some 
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species flying then that hide themselves by day, while many 
caterpillar leave their retreats to come out ami feed, when the 
lantern can be used with success in searching for them. 

Wollastoii (Entomologist's Annual, 18CJ) states that sandy 
districts, especially towards the coast, are at all times prefer- 
able to clayey ones, but tho intermediate soils, such as the 



ire more productive. Near 
mtly beneath pebbles and 
se at the roots of plants, 
i tracts, as we have found 
nd in Labrador, one has to 
ic short herbage and in the 



loamy soil of swamps and mars 
the sea, insects occur most a 
other objects in grassy spots, 
In many places, especially in 
on the summit of 3It. Washing 
lie down and look carefully aim 
moss for Coleoptera. 

The most advantageous places for collecting are gardens and 
farms, the borders of woods and the banks of streams and 
ponds. The deep, dense forests, and open, treeless tracts arc 
loss prolific in insect life. In winter and early spring the moss 
on the trunks of trees, when carefully shaken over a newspaper 
or white cloth, reveals many beetles and Hymenoptcra. In tho 
late summer and autumn, toadstools and various fungi and rot- 
ten fruits attract many insects, and in early spring when the 
sap is running we have taken rare insects from the stumps of 
freshly cut hard-wood trees. Woilaston says, " Dead animals, 
partially dried bones, as welL as the skins of moles and other 
vermin which are ordinarily hung up in fields, are magnificent 
traps for Coleoptera ; and if liny of these be placed around or- 
chards and hiclosures near at homo, and he examined every 
morning, various species of 2fitiduke, SitpJu'dat, and other 
insects of similar habits, arc certain to be enticed and cap- 
tured. 

'Tlanks and chippings of wood may be likewise employed 
as successful agents in alluring a vast number of species which 
might otherwise escape our notice, and if these be laid down 
in grassy places, and carefully inverted every now and then 
with as little violence as possible, many insects will be found 
adhering beneath them, especially after dewy nights and in 
showery weather. Nor must we omit to urge the importance 
of examining the under sides of stones in the vicinity of ants' 
nests, in which position, during the spring and summer months, 
many of the rarest of our native Coleoptera may be occasion- 
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ally procured." Excrementitious matter always contains many 
interesting forms in various stages of growth.' 

The trunks of fallen and decaying trees offer a rich harvest 
for many wood-boring larvse, especially the Longicorn beetles ; 
and weevils can be found in the spring, in all stages. Numer- 
ous carnivorous Coleopterous and Dipterous larvie dwell within 
them, and other larvto which eat the dust made by the borers. 
The inside of pithy plants like the elder, raspberry, blackberry, 
and Byringa, is inhabited by many of the wild bees, Osmia, 
Ceratina, and the wood-wasps, Crabro, Stigma, etc., the habits 
of which, with those of their Chalcid and Ichneumon para- 
sites, offer endless amusement and material for study. 

Ponds and streams shelter a vast throng of insects, and 
should be diligently dredged with the water-net, and stones 
and pebbles Bhould be overturned for aquatic beetles, Hemip- 
tera and Dipterous larvte. 

The various sorts of galls should bo collected in spring and 
autumn and placed in vials or boxes, where their inhabitants 
may be reared, and the rafters of out- y\«. l. 

houses, stone-walls, etc., should be care- 
fully searched for the nests of mud-wasps. 

Collecting Apparatus. First in impor- 
tance is the net. (Fig. 1.) This is ma 
by attaching a ring of brass wire to a 
handle made to slide on a pole six feet 
long. The net may be a foot in diameter, 
and the bag itself made of thin gauze or 
mosquito-netting (the finer, lighter, and 
more durable the better), and should be 
about twenty inches deep. It should bo sewed to a narrow 
border of cloth placed around the wire. A light net like 
this can be rapidly turned upon the insect with one hand. 
The insect is captured by a dexterous twist which also throws 
the bottom over the mouth of the net. " The frame of the net 
which I use is illustrated herewith (Fig. 2), and will be found 
strong and serviceable and conveniently portable. It is con- 
structed as follows : Take two pieces of stout brass wire, each 
about 20 inches long ; bend them half-circularly and join at one 
end by a folding hinge having a check on one side (b). The 
other ends are bent and beaten into two square sockets (J) 
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winch fit to a nut sunk and soldered into one end of a brass 
tube (d). When so fitted, they are secured by a largo-headed 
•crew (e) threaded to lit into the mil- sock ft. and with a groove 
wide enough to receive the back of a common pocket knife 
blade. The wire hoop is easily detached and folded, as at c, 
for convenient carriage ; and the handle may be made of any 
desired length by cutting a stick and fitting it into the hollow 
tube a, which should be about six inches long. It is well to 
have two separate hoops — one of lighter wire furnished with 
silk gauze or some other light material for catching flying in- 




sects ; and one which is stouter and furnished with a net of 
stronger material fur sweeping non-flying specimens. 

" Another still more simple, but less convenient, frame is 
tlms described by my friend F. G. Sanborn, of Boston, Mass. : 

"'Make a loop of strong iron or brass wire, of about 3-lGths 
of an inch in thickness, so that the diameter of the loop or 
circle will not exceed twelve inches, leaving an inch to an inch 
and a half of wire at each end bent at nearly right angles. 
Bind the two extremities of the wire together with smaller 
wire and tin them by applying a drop of muriate of zinc, then 
holding it in the fire or over a gas flame until nearly red hot, 
when a few grains of block tin or soft solder placed upon 
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Fig. 3. 



hich when not in J 
;." (C. V. Riley, L 




them will flow evenly over the whole surface and join them 
firmly together. Take a Maynard rifle cartridge tube, or other 
brass tube of similar dimensions ; if the former, file off the 
closed end or perforate it for the admission of the wire, and 
having tinned it in the same manner on the inside, push a 
tight fitting cork half-way through and pour into it melted tin 
or soft solder, and insert the wires ; if carefully done, you will 
have a firmly constructed and very durable founda- 
tion for a collecting net. The cork being extracted 
' will leave a convenient socket for inserting a stick 
or walking cane to serve as a handle.' 

"My friend, J. A. Lintner, of Albany, New York, 
makes very good use, in his ordinary promenades, of 
a telescopic fish-rod, with a head (Fig. 3) screwed on 
to one end, in which to fasten an elastic brass coil 
on which the net is drawn, but which 
use sets snugly inside his silk hat. 
Fifth Annual Report Ins. Mo., 1873.) 

The insect should be temporarily held between the 
thumb and forefinger of the hand at liberty, and then pinned 
through the thorax while in the net. The pin . can be drawn 
thrdugh the meshes upon opening the net. The beating-net 
should be made much stouter, with a shallower cloth bag and 
attached to a shorter stick. It is used for beating trees, 
bushes, and herbage for beetles and Hemiptera and various 
larvae. Its thorough use we would recommend in the low veg- 
etation on mountains and in meadows. 
The water-net may be either round or of 
the shape indicated in Fig. 4. The ring 
should be made of brass, and the shallow 
net of grasscloth or coarse millinet. It 
is used for collecting aquatic insects. 
Various sorts of forceps are indispensable for handling 
insects. Small delicate narrow-bladed forceps, with fine sharp 
points, such as are used by jewellers, and made either of steel 
or brass, are excellent for handling minute specimens. For 
larger ones long, curved forceps (Fig. 5, after Riley) are very 
convenient. For pinning insects into boxes the forceps should 
be stout, the blades blunt and curved at the end so that the 
insects can be pinned without slanting the forceps much. The 
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-'l lo be broad nuil liuely indented I ly lines so as to 
hold 1 1 m- i 'i iL liuiilv. Willi a. little practice the forcsps soon 
liiki- the place uf the fingers. They will have to be mode to 
order hy a no;it workman oi ntgioa] Instrument maker. Fig. 




G, after Riloy, ilhistrntos another form. Some persons use 
tlio ordinary form of pliers with curved handles, but they 
should lie long and slender. A spring set in to separate 
F1 fl the handles when not grasped by the hand is a great 
rinni.'Uienco. 

Various pill-boxes, vials and bottles must always be 
alien, some containing alcohol or whiskey. Many sel- 
ectors use a wi ilc- mouthed bottle, containing a sponge 
Mturated with ether, chloroform, or benzine, of bruised 
i laurel leaves, the latter being pounded with a hammer 
I and then cut with scissors into small pieces, which give 
I out exhalations of prussic acid strong enough to kill 
| most small insects. 

liesides these the collector needs a small box lined 

villi corn-pith, or cor!;, and small enough to slip into 

the coal-pocket; or a larger box carried by a strap. 

Most BJQtbj and smali flics can be pinned alive without 

n g pinched (which injures their shape and rubs off 

the scales and hairs), ami then killed by pouring a little 

bunllM into the bottom of the box, 

KiUiutj Inteett far the Cabinet. Care in killing affects very 

sensibly the looks of the cabinet. If hastily killed and dis- 

toili'.l DJ being pinched, willi the scales tubbed off and other- 
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wise mangled, tho value of such a specimen, ia diminished 

either for study or the neat appearance of the collection. 

Besides the vapor of ether, chloroform and benzine, the 

fumes of sulphur readily kill insects. Large specimens may 
bo billed by inserting a pin dipped in a 
alrong solution of oxalic acid. An excel- 
lent collecting bottle ia made by putting 
into a wide-mouthed bottle two or three 
small pieces of cyanide of potassium, which 
may bo covered with cot- F.g. 7. 

ton, about half-filling the 
bottle (Figure 7, after 
Riley). The cotton may 
bo covered with paper 
lightly attached to the 
glass and pierced with 
pin-holes ; this keeps the 
insects from being lost in 
tho bottles. For Dip tor a, 
; Lociv recommends mous- 
ing the bottom of the 

collecting box with crcoaotc. This is excel- 
lent for small flies and moths, as the mouth 

of the bottle can be placed over the insect 

while at rest; the insect flies up into tho 

bottle and is immediately suffocated. A 

bottle well prepared will, according to La- 

boulbene, last several months, even a year, 

and is vastly superior to the old means of 

using ether or chloroform. He states, "the 

inconvenience of taking small insects from a 

net is well known, as the most valuable ones 

usually escape- : but by placing the end of the 

net, filled with insects, in a wide-mouthed 

bottle, and putting in the cork for a few minutes, they will be 

suffocated." A chloroform bottle with a brush securely inserted 

in the cork (Fig. 8, after Riley) is often convenient. 

Pinning Insects. The pin should be inserted through the 

thorax of most insects. The Coleoptera, however, should be 

pinned through the right wing-cover (Fig. 9) ; many Ilemiptera 
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lire best pinned through tha scutellum (Fig. 10). The speci- 
mens should all be pinned at an equal height, so that about 
one-fourth of the pin should project above the insect. 

The best pins are those made in Germany. For very mi- 
nute insects very email pins are made. They may be used to 
impale minute insects upon, and then stuck through a bit of 
cork, or pith, through which a large, long pin may be thrust. 
_. Then the specimen is kept out of the reach 

of devouring insects. Still smaller pins are 
made by cutting off bits of very fine silvered 
wire at the right length, which may bo thrust 
by the forceps into a piece of pith, after the 
insects have been impaled upon them. 

Small insects, especially beetles, may be 
mounted on cards or pieces of mica through 
which the pin may be thrust. The French 
use small oblong bits of mica, with the posterior half covered 
with green paper on which the number may be placed. The 
insects may be gummed on the clear part, the two sexes to- 
gether. The under side can be seen through the thin mica. 

Others prefer triangular pieces of card, across the end of 
which the insect may be gummed, so that nearly the whole 
under side is visible. 

Mr. TVollaston advocates gumming small Coleoptera upon 
cards. Instead of cutting the pieces of card first, he gums 
them promiscuously upon a sheet of card- rig.w. 

board. " Having gummed thickly a space on 
your card-board equal to, at least, the entire 
specimen when expanded, place the beetle 
upon it, drag out the limbs with a pin, aud, 
leaving it to dry, go on with the nest one 
that presents itself. As the card has to I 
cut afterwards around your insect (so as i 
suit it), there is no advantage in gumming it precisely slraitjlit 
upon your frame, — though it is true that a certain amount of 
care in this respect lessens your after labor of cutting off very 
materially. When your frame has been filled, and you are 
desirous of separating the species, cut out the insects with 
finely pointed scissors." 

For mending broken insects, j. e., gumming on legs and an- 
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tennai which have fallen off, inspissated ox-gall, softened with 
a little water, is the best giim. 

For gumming insects upon cards, Mr. Wollaston recommends 
a gum "composed of three parts of tragacanth to one of 
Arabic, both ia powder; to be mixed in water containing a 
grain of corrosive sublimate, without which it will not keep, 
until of a consistency just thick enough to run. As this gum 
is of an extremely absorbent nature, nearly a fortnight is re- 
quired before it can be properly made. The best plan is to 
keep adding a little water, and stirring it every few days, 
until it is of the proper consistency. Jt is advisable to dis- 
solve the grain of corrosive sublimate in the water which is 
poured .first upon the gum." 

Preservative Fluids. The best for common use is alcohol, 
diluted with a little water ; or whiskey, as alcohol of full 
strength is too strong for caterpillars, etc., since it shrivels 
them up. The spirits should afterwards be changed for alco- 
hol of full strength for permanent preservation. Glycerine is 
excellent for preserving the colors of caterpillars, though the 
internal parts decay somewhat, and the specimen is apt to fall 
to pieces on being roughly handled. 

Laboulbene recommends, for the preservation of insects in a 
fresh state, plunging them in a preservative fluid consisting 
of alcohol with an excess of arsenic acid in fragments, or the 
common white arsenic of commerce. A pint and a half of 
alcohol will take about fourteen grains (troy) of arsenic. The 
living insect, put into this preparation, absorbs about Tl yVo °f 
its own weight. "When soaked in this liquor and dried, it will 
bo safe from the ravages of moths, Anthrenna or Dermestes. 
This liquid will not change the colors of blue, green or red 
beetles if dried after soaking from twelve to twenty-four hours. 
Ilemiptera and Ortboptera can be treated in the same way. 

A stay of a month in this arseniatcd alcohol mineralizes the 
insect, so that it appears very hard, and, after drying, becomes 
glazed with a white deposit which can, however, be washed off 
with alcohol'. In this state the specimens become too hard for 
dissection and study, but will do for cabinet specimens designed 
for permanent exhibition. 

Another preparation recommended by Laboulbiine is alcohol 
containing a variable quantity of corrosive sublimate, but the 
s. u. c. 2C1. 2 
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latter ha 1 * to be weighed, as tho alcohol evaporates easily, the 
liquor becoming stronger as it gets older. The strongest solu- 
tion is one part of corrosive sulilimale to one hundred of alco- 
hol ; the weakest and best is one-tenth of a part of corrosive 
sublimate to one hundred parts of alcohol. Insects need not 
remain in this solution more than two hours before drying. 
Both of those preparations are very poisonous and should be 
handled with care. The last-named solution preserves speci- 
mens from mould, which will attack pinned insects during 
damp summers. 

A very strong brine will preserve insects until a better 
liquor can be procured. Professor A. E. Verrill recommends 
two simple and cheap solutions for preserving, among other 
specimens, tho larva; of insects " with their natural color and 
form remarkably perfect." The first consists of two and a 
half pounds of common salt and four ounces of nitre dis- 
solved in a gallon of water and filtered. Specimens should 
be prepared for permanent preservation in this solution by 
being previously immersed in a solution consisting of a quart 
of the first solution and two ounces of arseniate of potash und 
a gallon of water. 

The nests, cocoons, and chrysalides of insects may be pre- 
served from injury from other insects by being soaked in the 
arseuiateil alcohol, or dipped into benzine, or a solution of car- 
bolic acid or creosote. 

Dr. J. L. Leconte has published in the "American Natural- 
ist," iii, p. 307, some new directions for the preservation of 
insects which will apply to beetles as well as other insects. 
" Surgical art has given to us ait instrument by which a poison- 
ous liquid can be rapidly and most effectively applied to the 
entire surface of large numbers of specimens as they stand in 
the cabinet boxes, without the trouble of moving them. I re- 
fer to the ' Atomizer.' 

"Opinions may vary as to the nature of the liquid poison to 
be used, but niter several trials I have found the following 
formula to be unite satisfactory ; it produces no efflorescence, 
even on the most highly polished species, while the odor is 
quite strong, and persistent enough to destroy any larva? or 
csjgs that may bo already in the box : — -saturated alcoholic 
solution of araenioua acid, eight fluid ounces; strychnine, 
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twelve grains ; crystallized carbolic acid, one drachm ; mineral 
naptha (or heavy benzine) and strong alcohol, enough to make 
one quart; I have not stated the quantity of naptha, since 
there are some varieties of light petroleum in commerce which 
dissolve in alcohol only to a slight extent. These should not 
be used. The heavier oils which mix indefinitely with alcohol 
are the proper ones, and for the two pints of mixture ten to 
twelve fluid ounces of the naptha will be sufficient. Care 
should be taken to test the naptha on a piece of paper. If it 
leaves a greasy stain which does not disappear after a few hours 
it is not suitable for this purpose. 

" The best form of atomizer is the long, plated, reversible 
tube ; it should be worked with a gum elastic pipe, having two 
bulbs to secure uniformity in the current. The atomizing glass 
tubes and the bottle, which usually accompany the apparatus, 
are unnecessary ; a common narrow necked two ounce bottle 
will serve perfectly to hold the fluid." 

Preparing Insects for the Cabinet. Dried insects may be 
moistened by laying them for twelve or twenty-four hours in 
a box containing a layer of wet sand, covered with one thick- 
ness of soft paper. Their wings can then be easily spread. 
Setting-boards for spreading the wings of insects may be made 
by sawing deep grooves in a thick board, and placing a strip 
of pith or cork at the bottom. The groove may be deep enough 
to allow a quarter of the length of the pin to project above the 
insect. The setting-board usually consists of thin parallel 
strips of board, leaving a groove between them wide enough to 
receive the body of the insect, at the bottom of which a strip 
of cork or pith should be glued. The ends of the strips should 
be nailed on to a stouter strip of wood, raising the surface of 
the setting-board an inch and a half, so that the pins can stick 
through without touching. Several setting-boards can be made 
to form shelves in a frame covered with wire gauze, so that 
the specimens may be preserved from dust and destructive in- 
sects, while the air may at the same time have constant access 
to them. The surface of the board should incline a little to- 
wards the groove for the reception of the insect, as the wings 
often gather a little moisture, relax and fall down after the 
insect is dried. " For the proper setting of insects with broad 
and flattened wings, such as butterflies and moths, a spreading 
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board or stretcher is necessary. One that 13 simple and answers 
every purpose is shown at figure 11. It may ho made of two 
pieces of thin white-wood or pine buard, fastened together by 
braces, especially at the ends, and left wide enough apart to 
admit the bodies of the insects to be spread : strips of cork or 
pith, in whii'h to fust en liie pins, may then be tacked or glued 
below bo as to cover the intervening space. The braces must 
be deep enough to prevent tlie pins from touching anything on 
which the stretcher may be laid ; and, by attaching a ringor loop 
to one of them, the stretcher may be hung against a wall, out 
of the way. For ordiuary-si zed specimens I use boards 2 feet 
long, 3 inches wide and i inch thick, with three braces (one in 
the middle and one at each end) 1} inches deep at the ends, but 
narrowing from each end tc> 1£ inches at the middle. This 
slight rising IVoin the middle 1 is to counteract t!ie tendency of 
Hj.lt the wings, however well dried, 

to drop a little after the insect 
is placed in the cabinet. The 
wings are held in position by 
moans of strips of paper (Fig. 
11) until dry." (Riley.) 

Moths of medium size should 
remain two or three days on 
the setting-board, while the 
larger thick-bodied sphinges 
and Jiombycidce require a week to dry. The wings can be 
arranged by means of a needle stuck into a handle of wood. 
They should be set horizontally, and tiie front margin of the 
fore wings drawn a little forward of a line perpendicular to the 
body, so as to free the inner margin of the hind wings from 
the body, that their form may be distinctly seen. 'When thus 
arranged, they can be confined by fine threads drawn over the 
wings, by pieces of card pinned to the board as indicated in 
figure 11, or, as we prefer, by square pieces of glass laid upon 
them. 

After the insects have been thoroughly dried they should 
not be placed in the cabinet until after having been iu quaran- 
tine to see that no eggs of Dermestcs or Anthrcnus, etc., have 
been deposited on them. 

For preserving dried insects in the cabinet Laboulhune rec- 
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ommends placing a rare insect (if a beetle or any other hard 
insect) in water for an hour until the tissues are softened. If 
soiled, an insect can be cleansed under water with a fine hair- 
pencil, then submit it to a bath of arseniated alcohol with cor- 
rosive sublimate. If the insect becomes prune-colored, it 
should be washed in pure alcohol several times. This method 
will do for the rarest insects ; the more common ones can be 
softened on wet sand, and then the immersion in the arseniated 
alcohol suffices. After an immersion of from a quarter of an 
hour to an hour, according to the size of the insect, the pin is 
not affected by the corrosive sublimate, but it is better to unpin 
the insect previous to immersion, and then pin it when almost 
dry. 

For cleaning insects ether or benzine is excellent, applied 
with a hair-pencil ; though care should be taken in using these 
substances, which are very inflammable. 

After the specimens are placed in the cabinet, they should be 
farther protected from destructive insects by placing in the 
drawers or boxes pieces of camphor wrapped in paper perfo- 
rated by pin-holes, or bottles containing sponges saturated with 
benzine. The collection should be carefully examined every 
mouth ; the presence of insects can be detected by the dust 
beneath them. Where a collection is much infested with de- 
structive insects, benzine should be poured into the bottom 
of the box or drawer, wheu the fiiines and contact of the ben- 
zine with their bodies will kill them. The specimens them- 
selves should not be soaked in the benzine if possible, as it 
renders them brittle. 

Insect-cabinet. For permanent exhibition, a cabinet of shal- 
low drawers, protected by doors, is most useful. A drawer 
may be eighteen by twenty inches square, and two inches deep 
in the clear, and provided with a tight glass cover. For con- 
stant use, boxes made of thin, well-seasoned wood, with tight 
fitting covers, are indispensable. For Coleoptera, Dr. Leconte 
recommends that they be twelve by nine inches (inside meas- 
urement). For the larger Lepidoptera a little larger box is 
preferable. Others prefer boxes made in the form of books, 
which may be put away like books on the shelves of the cabi- 
net, though the cover of the box is apt to be in the way. 

The boxes and drawers should be lined with cork cut into 
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thin slips for soles ; such slips come from the cork -cutter about 
twelve by four inches square, and an eighth of au inch thick. 
A leas expensive substitute is paper stretched upon a frame. 
Prof. E. S. Morse has given in the "American Naturalist" 
(vol. i, p. 156} a plan which is very neat and useful for lining 
boxes in a large museum, and which are designed to he placed 
in horizontal show-crises (Fig. 12). "A box is made of the re- 
quired depth, and a light frame is fitted to its interior. Upon 
the upper and under surfaces of this frame, a sheet of white 
paper (drawing or log-paper answers the purpose) is securely 
glued. The paper, having been previously damped, in drying 
contracts and tightens like a drum-head. The frame is then 
secured about one-fourth of an inch from the bottom of the 
box, and the pin is forced down through the thicknesses of 
*1|M*. paper, and if the bottom 

of the box be of soft 
pine, the point of the pin 
may he slightly forced in- 
to it. It is thus firmly held 
at two or tbree different 
points, and all lateral 
movements are prevented. 
Other advantages are se- 
cured by this arrangement 
besides firmness ; when 
the box needs cleaning 
or fumigation, the entire collection may be removed by taking 
out the frame ; or camphor, tobacco, or other material can be 
placed on the bottom of tlie box, and concealed from sight. 
The annexed figure, represents a transver.so section of a portion 
of the side and bottom of the box with the frame. A, A, 
box ; B, frame ; P, P, upper and under sheets of paper ; C, 
space between lower sheets of paper and bottom of box." 

Other substitutes are the pith of various plants, especially 
of corn ; and palm wood, and " inodorous felt" are used, being 
cut to fit the bottom of the box. 

Leconte recommends that " for the purpose of distinguishing 
specimens from different regions, little disks of variously col- 
ored paper be used; they are easily made by a small punch, 
and should be kept in wooden pill-boxes ready for use ; at the 
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same time a key to the colors, showing the regions embraced 
by each, should be made on the fly-leaf of the catalogue of the 
collection." He also strongly recommends that the "speci- 
mens should all be pinned at the same height, since the ease 
of recognizing species allied in characters is greatly increased 
by having them on the same level." 

• He also states that "it is better, even when numbers with 
reference to a catalogue are employed, that the name of each 
species should be written on a label attached to the first speci- 
men. Thus the eye is familiarized with the . association of the 
species and its name, memory is aided, and greater power 
given of identifying species when the cabinet is not at hand." 
For indicating the sexes the astronomical sign $ (Mars) is 
used for the male, and 9 (Venus) for the female, and 9 for 
the worker. 

Transportation of Insects. While travelling, all hard-bodied 
insects, comprising many Hymenoptera, the Coleoptera, He- 
miptera, and many Ncuroptera should be thrown, with their 
larvae, etc., into bottles and vials filled with strong alcohol. 
When the bottle is filled new liquor should be poured in, and 
the old may be saved for collecting purposes ; in this way the 
specimens will not soften and can be preserved indefinitely, and 
the colors do not, in most cases, change. Leconte states that 
"if the bottles are in danger of being broken, the specimens, 
after remaining for a day or two in alcohol, may be taken out, 
partially dried by exposure to the air, but not so as to be brit- 
tle, and these packed in layers in small boxes between soft 
paper ; the boxes should then be carefully closed with gum- 
paper or paste, so as to exclude all enemies." 

Lcpidoptcra and dragon-flies and other soft-bodied insects 
may be well preserved by placing them in square pieces of 
paper folded into a triangular form with the edges overlapping. 
Put up thus, multitudes can be packed away in tin boxes, and 
will bear transportation to any distance. In tropical climates, 
chests lined with tin should be made to contain the insect- 
boxes, which can thus be preserved against the ravages of 
white ants, etc. 

In sending live larvae by mail, they should be inclosed in 
little tin boxes, and in sending dry specimens, the box should 
be light and strong, and directions given at the post-office to 



16 COLLECTING AN» PRESERVING INSECTS. 

stamp the box lightly. In sending boxes by express tlicy 
should be carefully packed in a larger box, having an inter- 
space of two inches, which can be filled in tightly with hay or 
crumpled bits of paper. Beetles can bo wrapped in pieces of 
soft paper. Labels for alcoholic specimens should consist 
of parchment with the locality, date of capture, and name of 
collector written in ink. A temporary label of firm paper with 
the locality, etc., written with a pencil, will last for several 
years. 

Preservation of Larva?. Alcoholic specimens of insects, in 
all stages of growth, are very useful. Few collections contain 
alcoholic specimens of the adult insect. This is a mistake. 
Many of the most important characters are effaced during the 
drying process, and for purposes of general study alcoholic 
specimens, even of bees, Lepidoptera, Diptera, and dragon- 
flies arc very necessary. 

Larvce, generally, may be well preserved in vials or bottles 
of alcohol. They should first be put into whiskey, and then 
into alcohol. If placed in the latter first, they shrivel and 
become distorted. Mr. E. Burgess preserves caterpillars with 
the colors unchanged, by immersing them in boiling water 
thirty or forty seconds, and then placing them in equal parts 
of alcohol and water. It is well to collect larva and pupie 
indiscriminately ; even if we do not know their adult forms 
we can approximate to them, and in some cases toll very ex- 
actly what they must be. 

Rearing Larva-. More attention has been paid to rearing 
caterpillars than the young of any other suborder of insects, 
and the following remarks apply more particularly to them, 
but very much the same method may be pursued in rearing 
the larvie of beetles, flies, and Hymenoptera. Subterranean 
larvss have to be kept in moist earth, nquatic lame must be 
reared in aquaria, and carnivorous larvie must be supplied 
with flesh. The larva! of butterflies arc rare ; those of moths 
occur more frequently, while their imagos may be scarce. In 
some years many larva?, which are usually rare, occur in abun- 
dance, and should then be reared in numbers. In hunting for 
caterpillars bushes should bo shaken and beaten over news- 
papers or sheets, or an umbrella; herbage should be swept, 
and trees examined carefully for leaf-rollers and mine™. The 



HEARING LARV.E. 



17 



best specimens of moths ami butterflies are obtained by rearing 
them from the egg, or from the larva or pupa. In confinement 
the food should bo kept fresh, and the box well ventilated. 
Tumblers covered with gauze, pasteboard boxes pierced with 
holes and fitted with glass in the covers, or large glass jars, 
are very convenient to use as cages. The bottom of such ves- 
sels may be covered with moist sand, in which the food-plant 
of the larva may be stuck and kept fresh for several days. 
Larger and more airy boxes, a foot square, with the sides of 
gauze, and fitted with 
a door, through which 
a bottle of water may 
be introduced, serve 
well. The following 
extract from Riley's 
"Fifth Annual Report 
on the Injurious In- 
sects of Missouri " 
illustrates his style of 
vivarium : — 

" For larger insects 
I use a breeding cage 
or vivarium of my own 
devising, and which 
answers the purpose 
admirably. It is rep- 
resented in figure 13, 
and comprises three 
distinct parts: hit, Jr^lU 

the bottom board («)■ = | nii | lii|T **' up™ 

consisting of a square 
piece of inch-thick walnut with a rectangular zinc pan QT), 4 
inches deep, fastened to it, above, and with two cross pieces (gg) 
below, to prevent cracking or warping, facilitate lifting, anil 
allow the air to pass underneath the cage. 2d, a box (I/), with 
three glass sides and a glass door in front, to fit over the zinc 
pan. 3d, a cap (c), which fits closely on to the box, and has a top 
of fine wire gauze. To the centre of the zinc pan is soldered 
a zinc tube (d) just large enough to contain an ordinary quinine 
bottle. The zinc pan is filled with clean sifted earth or sand 
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(r-). ami the quinine battle is for the reception of the food-plant. 
The cage admits of abundant light anil air, and also of the 

easy removal of the excrement and frass which fall to (he 
ground ; while the insects In transforming enter the ground or 
attach themselves to the sides or the cap, according to their 
habits. The most convenient dimensions I find to he 12 inches 
square and IS inches high : the cap and the door fit closely by 
means of rabbets, and the former has a depth of about 4 
inches to admit of the largest cocoon being spun in it without 
touching the bos on which it rests. The zinc pan might be. 
made 6 or 8 inches deep, and the lower half filled with sand, 
so as to keep the whole moist for a greater length of time. 

"A dozen such cages will furnish room for the annual breeding 
of a great number of species, as several having different habits 
and appearance, and which there is no danger of confounding, 
may be ■fnmltaneoinly fed in the same cage. I number each 
of the three parts of each cage to prevent misplacement and to 
facilitate reference, and aside from the notes made in the note- 
book, it will aid the memory, and expedite matters, to keep a 
short open record of the species contained in each cage, by 
means of slips of paper pasted on to the glass door. As fast 
as the different specimens complete their transformations and 
are taken from the cage, the notes may be altered or erased, or 
the slips wetted and removed entirely. To prevent possible 
confounding of the different species which enter the ground, it 
is well, from time to time, to sift the earth, separate the pupae 
and place them in what I call imago cages, used for this 
purpose alone and not for feeding. Here they may be ar- 
ranged, with reference to their exact iv hereabouts." 

The object is to keep the food-plant fresh, the air cool, the 
larva out of the sun, and in fact everything iu such a state of 
equilibrium that the larva will not feel the change of circum- 
stances when kept in conQnemeut. Most caterpillars change 
to pupa; in the autumn ; and those which transform in the 
earth should be covered with earth, kept damp by wet moss, 
and placed in the cellar until the following summer. The col- 
lector in seeking for larvie should carry a good number of pill- 
boxes, and especially a close tin box, in which the leaves may 
be kept fresh for a long time. The different forms and mark- 
ings of caterpillars should be noted, and they should be drawn 
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carefully together with a leaf of the food-plant, and the draw- 
ings and pupa skins, and perfect insect, be numbered to cor- 
respond. Descriptions of caterpillars cannot be too carefully 
made, or too long. The relative size of the head, its ornamen- 
tation, the stripes and spots of the body, and the position and 
number of tubercles, and the hairs, or fascicles of hairs, or 
spines and spinules, which arise from them, should be noted, 
besides the general form of the body. The lines along the 
body are called dorsal, if in the middle of the back ; subdorsal, 
if upon one side, lateral, and ventral when on the sides and 
under surface, or stigmatal if including the stigmata or breath- 
ing pores, which are generally parti-colored. Indeed, the whole 
biography of an insect should be ascertained by the observer ; 
the points to be noted are : 

1 . Date when and how the eggs are laid ; and number, size, 
and marking of the eggs. 

2. Date of hatching, the appearance, food-plant of larva, 
and number of days between each moulting ; the changes the 
larva undergoes, which are often remarkable, especially before 
the last moulting, with drawings illustrative of these ; the hab- 
its of the larva, whether solitary or gregarious, whether a day 
or night feeder ; the ichneumon parasites, and their mode of 
attack. Specimens of larvae in the different moultings should 
be preserved in alcohol. The appearance of the larvae when 
full-fed, the date, number of days before pupating, the forma- 
tion and description of the cocoon, the duration of larvae in the 
cocoon before pupation, their appearance just before changing, 
their appearance while changing, and alcoholic specimens of 
larvae in the act, should all be studied and noted. 

3. Date of pupation ; description of the pupa or chrysalis ; 
duration of the pupa state, habits, etc. ; together with alcoholic 
specimens, or pinned dry ones. Lepidopterous pupae should be 
looked for late in the summer or in the fall and spring, about 
the roots of trees, and kept moist in mould until the imago 
appears. Many Coleopterous pupae may also occur in mould, 
and if aquatic, under submerged sticks and stones, and those 
of borers under the bark of decaying trees. 

4. Date when the insect escapes from the pupa, and method 
of escape ; duration of life of the imago ; and the number of 
broods in a season. 
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Classification of Insects. That branch of the Animal King- 
dom, known as the Articulata, was so called by Cuvier in hia 
work on the animal kingdom, from having the body composed 
of rings, like short cylinders, which are placed successively 
one behind the other. In the class of Worms these rings 
or segments are arranged in a continuous row, and their num- 
ber is indefinite. The organs of locomotion consist of tuber- 
cles bearing bristles placed in a row, one on each side of 
each ring; while on the head-rings there are slender feelers 
directed forwards and placed around the mouth-opening. In 
the class of Crustacea this continuity of rings i9 broken, and 
they for the most part bear bard, jointed appendages; and 
there is usually a definite number (20), which are gathered into 
two regions: the head-lhorax and abdomen. In the class of 
Insects, the number of rings is still more limited (18), the 
head, consisting of four rings, is distinctly separated from the 
thorax, thus forming, with the abdomen or hind-body, three 
distinct regions. 

In the Insects, again, there are three modes of disponing 
the rings and their appendages : — 

1. "Where the number of segments is indefinite, and much 
like each other in form, supporting both thoracic and abdom- 
inal legs ; as in the order of Mi/riopoda. 

2. Where the head and thorax arc closely united ; and there 
are four pairs of legs attached to the thorax alone, as in the 
Arachnida. 

S. Where there are three distinct regions to the body ; the 
head, thorax and abdomen, as in the Insecta. Moreover, the 
true insects have three pairs of legs attached to the thorax; 
and are, with few exceptions, winged. 

The Myriopods grow by the addition of rings, after hatching 
from the egg; the Arachnids by frequent muultiiigs of the 
skin ; while the winged Insects pass through a distinct meta- 
morphosis. The young insect after being hatched from the 
egg is called the larva, from the Latin term meaning a mask, 
since it was the aucient belief that it concealed beneath its 
skin the form of the perfect insect. When full-fed the pupa- 
skiu rapidly forms beneath the tegument, and the insect in 
that form escapes through a slit in the back of the larva. The 
perfeet insect is often called the imago. The larval state of 
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insects which resemble worms has also an analogous form to 
the Myriopods ; so spiders are analogous to Crustacea, while 
reminding us of the pupa state of the winged insects. 

Moreover, worms and Crustacea are, generally speaking, 
aquatic, breathing by gills, while insects are terrestrial and 
breathe by pores in the side of the body which communicate 
with a complex system of air tubes, sometimes enclosed by 
blood vessels. 

The order of winged insects is subdivided into seven divi- 
sions, occupying an intermediate rank between • orders and 
families, and called by naturalists suborders.* Of these the 

Fig. H. Fig. 15. Fig. 16. 




Mutilla. Ant (Formica). Chalcid Parasite. 

Hymenoptera seem to be highest in the scale, and the Neurop- 
tera the lowest. 

Hymenoptera (Bees, Wasps, etc. Fig. 14, Mutilla; Fig. 15, 
Ant; Fig. 16, a Chalcid parasite) are known by their hard, 
compact bodies, distinct head and thorax, the small, narrow, 
irregularly veined wings, and by the possession of a hard 
ovipositor, often forming a poisonous sting. Their transfor- 
mations are the most complete of all insects, the larva being 
most generally a white, footless, helpless grub, partly curved, 
and rapidly tapering at each end. The pupa has the limbs 
free, contained in a thin, silken cocoon. The species are all 
terrestrial. 

Lepidoptera (Butterflies and Moths. Fig. 1 7, Alypia, or grape 
moth and caterpillar) have the mandibles obsolete, the max- 
illae greatly prolonged and rolled up between the labial palpi ; 
their bodies are covered with scales ; and the broad, regularly 

* Or, if preferred, these seven divisions may be regarded as orders, and the 
three " orders " of insects as subclasses. 
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veined wings are also covered with dust-like scales. Their 
transformations are complete. The active larva; assume a 
Fi , ,. worm-like form with several 

pairs (1-5) of fleshy false legs 
besides the thoracic ones ; they 
spin silken cocoons before 
changing to pupa? (chrysalides, 
nymphs), with the exception 
of the butterflies. The limbs of 
the chrysalides are soldered to- 
gether, and the abdomen is 
>vable upon the head and 
* thorax. 

«- Diptera (Flies. Fig. 18, Orta- 

Ai m .ia <>r drape. ^ fly an(] ^.^ hav( , tne mouth 

parts formed into a kind of proboscis ; the second pair of 
wings are undeveloped, being reduced to a pair of pedicelled 
knobs serving as 
balancers or pois- 
ers. Their trans- 
formationa are 
complete, the larvie 
being maggots or 
elongated worm- 
like embryos. The 
pnpa; often change 
within the skin of 
the larv», which s 




Fig. 19. 




in. The limbs are free. 
91 any of the species are 

aquatic. Here we first 
find wingless parasites. 

Caieoptera (Beetles. 
Fig. 19, Asemum beetle, 
rr, larva, 5, pupa; fig. 20, 
Potato beetle) are known 
by their hard bodies, free 
and well developed mouth 
parts, and by the first 

Potato Beetle. ^ of wingfl bemg j^^ 

) for the protection of the second. 
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pair. The larvre, cafled grubs, often have a terminal prop-leg 
besides the thoracic or true-jointed legs, and pass by a com- 
plete metamorphosis to the imago fir si 
state. The pupse-arc often pro- \ j ^ 
tected by a cocoon, and have their \v' iC 
limbs free. Some of the species 
are aquatic. One family is para- £ 
sitic, but is winged. 

Hemiptera (Bugs. Fig. 21, Or- 
ange scale insect, a, male T 6, c, d, Orange scale Insect. 
larva, female) have the mouth parts formed into a sucking tube. 
The first pair of wings are often thickened at the base and 
laid Bat upon the abdomen, or are thin, somewhat net-veined, 
and inclined over the hind body. The transformations are 

Fi S . 92. 





incomplete, as in the Orthoptera. The species are largely 
aquatic. Some lowe'r groups are true wingless parasites. 

Orthoptera (Grasshoppers) have free mouth parts, and the 

organs of nutrition very highly developed. The first pair of 

w wings are still partly hardened to 

protect the broad, net-veined hind 

r which fold up like a fan upon 

the abdomen. The transformations 

are not complete, the larvse and pupa; 

resembling closely the imagines, both 

being active. All the species are 

Panorpa. terrestrial. (Fig. 22 represents a 

wingless grasshopper, Hadencecus snbterraneus, Scudder, found 

in Mammoth Cave ; other forms of this family occur in caverns.) 
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Neuroptera (Fig. 23, Forceps tail, Panorpa; 
tispa) have the mouth parts free again, the 




Fig. 24, Man- 
rigs large and 
net- veined, the hind, pair being often 
larger than the primaries. Their 
bodies are more elongated than 
. those of other insects. The meta- 
morphosis is incomplete, the larva? 
and pupre closely resemble the im- 
md are both active, and 
with few exceptions they are all 
aquatic. The different species pre- 
; strong analogies to all of the 
other suborders. The wingless, lower genera present more 
analogies than other insects to the Jlyriopods. 

The order of Artifhiiitfu is divided into three suborders: — 

Araneina, or spiders, which pass through no metamorphosis. 

Pedipatpi, or harvest-men (Flialangium) and scorpions, 
which undergo iw inc-t a in orthosis, and all agree in having the 
maxillary palpi enlarged and ending in a forceps, with the 
abdomen distinctly jointed, and the 

Acarina, or mites, the young of which are usually born with 
but three pairs of feet, and in which the body is oval. 

The order of Myriopmla is divided into the Ckilopoda, of 
which the centipede is a type. In these each ring bears but 
a single pair of feet, and the body is flattened; while in the 
second division, the 

Chilognatka, the body is cylindrical, and each segment ap- 
pears to bear two pairs of legs. Of this group the thousand 
legs (Julus) is a type. 
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tv proceed to give more special directions for collecting 
and preserving insects of the different groups. 
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BEE8, WASPS, ICHNEUMON F 



D SAW FLIES. 



These insects are exceedingly abundant, and eBpecial atten- 
tion should be paid to collecting the smaller species. Tliey 
should be pinned through _ ^ 

the thorax, high up on the 
pin, and those that are not 
hairy collected in alcohol. 
The hairy speciea of bees / 
should be pinned while in 
the net. The minute ichneu- 
mon flies should be gummed 
like small beetles npon 
cards, or preserved in small 
pill-boxes: The nests of 
bees, wasps and ants should 
be sought for and the entire 
colony with the young grubs 
captured and placed in spir- 
its, while especial attention ichnenmon (Ophi«.) 
should be given to preserving the different sorts of parasites 
found in the nest. The nests in various stages of construction 





Chalcit. Saw Fly ai 

should be collected to Berve as illustrations of insect architec- 
ture. 

The gall flies produce by their stings tumors or galls on the 
leaves or twigs of trees. Specimens of these galls accom- 
s. m. c. 261. 4 
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panied by the insects that produce them are very desirable. 
They may be reared by simply placing the mature galls in 
pi 1 1 -boxes. 

The larva of the saw fly (Fig. 27, a) closely resembles a 
caterpillar having several pairs of abdominal legs. 
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Butterflies nre easily distinguished from moths by their 
knobbed antenna;. In the sphinges, or hawk-moths, the feelers 
are thickened in the middle ; in the moths they are filiform and 
often pectinated like feathers. Lepidoptera have also been 
divided into three large groups, called Diurnal, Crepuscular 
and Nocturnal, since butterflies fly in the sunshine alone, most 
sphinges in the twilight, while the moths are generally night- 
fliers, though many of them fiy in the daytime, thus showing 
tliiit the distinctions are somewhat artificial. 

The larva- of butterflies and moths are called caterpillars. 
A good method of preserving larva; dry, adopted at Dresden, 



Fig. 28. 




is to squeeze out the intes- 
th rough a hole made 
the anal extremity of 
arva, then to insert a 
line straw, after which it 
may be put in a glass vase, 
taelf placed in a tin vessel 
and held over a lamp ; the 
Cuiibnge Butterfly. larval Skin is blown while 

suspended over the lamp, by which the skin dries faster. It 
may be done with a small tube or blow-pipe fixed at the end of a 
bladder, held under the arm or between the knees, so as to leave 
the hands at liberty; and the straw whicli is inserted into the 
body of the larva may lie fastened by a cross-pin stuck through 
the skin, and thus retained in its proper position throughout 
the process of blowing. The small larvaa, such as those of the 
Tinea?, may be put alive into a hot bottle, baked until they 
swell to the proper extent and dry, when they can he pinned 
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with all the i r contents inside. (Wcstwood, Proceedings of the 
Entomological Society of London, Sept. 7, 1868.) 

Dr. Knaggs has, in the "Entomologist's Monthly Magazine," 
given some directions for managing caterpillars. Very young 
caterpillars, which will not eat the food provided, and become 
restless, should be reared in air-tight jam-pots, the tops of which 
are covered with green giass to darken the interior of the ves- 
sel. When small larva? hide themselves l>y mining, entering 
buds and spinning together leaves, they should have as small a 
quantity of food as possible. In changing larvm from one 
plant to a fresh one, a slight jar or puff of breath will dislodge 
them, and they can be transferred to the jam-pot ; or the glass 
cylinder, covered at one end with muslin, can be turned mus- 
lin end downwards for them to crawl upon. The duplicate 
breeding cage, pot or tube, should be " sweetened " by a free 
current of fresh dry air and then stocked with fresh food. 

Dr. Knaggs advises that " hiding places," or bits of chips, 
etc., be provided for such Noctuid larva; as naturally lie con- 
cealed, such a3 Orthosia, Xanthta, Kocttta, etc., "while for 
Agrotis and a few others a considerable depth of fine earth or 
sand is necessary." 

" Larvm, which in nature hibernate, must either be stimulated 
by warmth and fresh food to feed up unnaturally fast, or else 
through the wiuter must be exposed to out-door temperature." 
For such larva! as begin to eat before the trees are leaved out, 
the leaves of evergreens must be provided, pine leaves, chick- 
weed, grasses and mosses. Hibernating, living larvae must 
during the winter be kept dry, otherwise the damp seems to 
hang about their i'ur, and causes them to be attacked by a white 
fungus : while smooth larva? require the natural dampness of 
the soil. Mr. Greene describes what he calls his "larvarium, 
viz. : a very large box, say three feet square and about the same 
in depth filled partly with mould covered with moss." The 
edges of the top of this box must be smoothly shaved to suit 
the lid, which is like the frame of a slate, the slate being 
knocked out. This is then covered with gauze. In a box of 
this size small branches may be held in bottles of water, and 
two or three dozen larva; safely housed. If placed in a cool 
room, with plenty of air, they will grow almost as large as if 
in freedom. Mr. Gibson strongly recommends that during the 
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winter all cages containing lnrvie he placet! in front of a win- 
dow facing the cast or northeast, so tliat the inmates may be 
kept as cool as possible. 

When the moth is fairly out of the pupa, as remarked by 
Mr. Sanborn, their wings often fail to properly expand, on 
account of the want of moisture, ' L the insect being unable to 
expand its wings in a heated, dry room. lie has avoided this 
difficulty by placing the insect just emerged, or about to come 
forth, beneath a bell-glass, within which he had placed moists 
ened pieces of bibulous paper." 

By taking advantage of the habit of many tree-feeding cat- 
erpillars of changing to pupec (pupating) in the soil close to 
the trunk of the tree, many rare moths can with little trouble 
be raised from the chrysalides thus found. As the Rev. Joseph 
Pj^ a3 Greene (The Insect Hunter's Com- 

panion, Loudon, 1870) advises, the 
dirt around the trunk should be dug 
i up with a trowel, and carefully exam- 
ined for chrysalides. He adds that 
"papas may be found almost anywhere 
and everywhere, under moss on large 
stones and bowlders, in the decayed 
stumps of old trees, behind the loose 
bark on palings, between dead leaves, 
under moss on banks, etc., etc." 

In studying the interesting family of 
Tineidtx (Fig. 20), Stain ton remarks that "the elongated wings, 
the slender body and the long or very long fringes to the wings, 
are characters by which the Tineida? may generally be recog- 
nized at once; and the development of the palpi and their 
variety in form and structure, offer most tangible grounds for 
separating the greater number of the genera. Indeed, if the 
student will look at the head of a species to see whether it is 
hairy or smooth, if he will then notice the palpi, whether the 
maxillary palpi are developed and to what extent, and whether 
the labial palpi are slender, ascending or drooping, whether the 
second joint is densely clothed with scales, or bears a long pro- 
truding tuft,, and if he will farther notice the form of the hind 
wings, which arc either well rounded or very pointed, or in- 
dented towards the tip, he will be perfectly surprised to see 





LKPIDOPTERA. 

how easily he will arrange these insects into genera by their 
structure." 

The lame vary excessively in the number of legs, sixteen 
being the usual number, but in several genera {Gracilaria, Lilh- 
aeollciis, etc.), we only find fourteen; in Neptictila, though 
the legs are but poorly developed, they number eighteen ; on tlie 
other hand the larva; of a few of the smaller genera (Antispila, 
Tinaijma, etc.) are absolutely footless. 

For collecting and preserving these minute and delicate 
moths, which arc called 1 > v collectors, Miero-lcpidu/ilera, espec- 
ial instructions are necessary. When the moth is taken in the 
net, it can be blown by the breath into the bottom. "Then 
by elevating the hand through the ring, or on a level with it, a 
common cupping glass of about two inches in diameter, or a 
wine glass carried in the pocket, is placed on top of the left 
hand over the constricted portion, the grasp relaxed, and the 
insect permitted to escape through the opening into its interior. 
The glass is then closed below by the left hand on the outside 
of the net, and may be transferred to the top of the collecting 
box, when it can be quieted by chloroform" (Clemens) ; or the 
moths may be collected in pill-boxes, and then carried home 
and opened into a larger box filled with fumes of ether or ben- 
zine or cyanide of potassium. In pinching any moths on the 
thorax, as is sometimes done, the form of that region is inva- 
riably distorted, and many of the scales removed. In search- 
ing for "Micros" we must look carefully on the lee side of 
trees, fences, hedges and undulations in the ground, for tbey 
avoid the wind. Indeed, we can take advantage of this habit 
of many Micros, and by blowing vigorously on the trunks of 
trees start the moth olT into the net so placed as to intercept 
it. This method is most productive, C. G. Barrett states, in. 
the " Entomologist's Monthly Magazine," while a steady wind 
is blowing. 

In seeking lor the larvie we must remember that most of 
them are leaf miners, and their burrows are detected by the 
waved, brown, withered lines on the surface of leaves, and their 
u /rass" or excrement, thrown out at one end. Some are found 
between united leaves, of which the upper is crumpled. Others 
construct portable cases which they draw about the trunks of 
trees, fences, etc. Others burrow in the stems of grass, or in 
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fungi, toadstools and inthe pith of currant or raspberry bushes, 
Most are solitary, a. few gregarious. A bush stripped of its 
leaves and covered with webs, if not done by Cliaiocampa (the 
American tent caterpillar), will witness the work of a Tortrix 
or Tineid. Buds of unfolded herbs suffer from their attacks, 
such as the heads of composite flowers which are drawn to- 
gether and consumed by the 1 arvse. 

After some practice in rearing larvre it will be found easier 
and more profitable to search for the leaf miners, and rear the 
perfect, fresh and uninjured moths from them. In this way 
many species never found in the perfect state can bo secured.* 

In raising "Micro" larvre it is essential that the leaf in which 
they mine be preserved fresh for a long time. Thus a glass 
jar, tumbler or jam-pot, the top of whit h h;;s been ground to 
receive an air-tight glass cover, and the bo'.tora covered with 
moist white sand, will keep a leaf fresh for a week, and thus 
a larva in the summer will have lo be. fed but two or three 
times before it changes ; and the moth can be seen through the 
glass without taking off the cover ; or a glass cylinder can be 
placed over a plant inserted in wet sand, having the top cov- 
ered with gauze. Dr. II. G. Knaggs, in treating of the man- 
agement of caterpillars in breeding boxes, enumerates the 
diseases, besides museardhie and cholerine (and we might add 
pebrine) to which they are subject. Among direct injuries are 
wounds and bruises, which may lie productive of deformities in 
the future ima^o ; the stings of ichneumon flies, whose eggs laid 
either upon or in the body may be crushed with finely pointed 
scissors or pliers; frost bites; and suffocation, chiefly from 
drowning. If the caterpillar has not been more than ten or 
twelve bour3 in the water it may be recovered by being dried 
on a piece of blotting paper and exposed to the sun. Larvse 
may also starve to death, even when food is abundant, from 
loss of appetite, or improper ventilation, light, etc. ; or they 
may eat too much, become dropsical and die. Caterpillars 
undoubtedly suffer from a contagious disease analogous to low 
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healthy state, ms*ei t'.iosl.n-.iyor this group, in c 
factory to the entomologist." (Clemeoa.) 
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fever. Many die while moulting, especially the larvas of but- 
terflies, sphinges and borobycids ; others are carried off by 
diarrhoea, which 13 generally caused by improper feeding on too 
juicy or relaxing food, when oak leaves or dry stunted foliage 
should be given them. To relieve constipation they should be 
fed with lettuce and other natural purgatives, and lastly, they 
may be attacked by funiii, especially, besides those previously 
mentioned, a species of Oidinm. Sucli patients should be put 
in direct sunlight or dry currents of air. (Entomologist's 
Monthly Magazine, June, 18C8.) The pupae easily dry up; 
they should be kept moist, in tubes of glass closed at either 
end, through which the moth can be seen when disclosed. 

In setting Micro-kpidoptera ; "If the insect is very small I 
hold it by its legs between the thumb and finger of the left 
hand, whilst I pierce it with the pin held between the thumb 
and finger of the right hand ; Fig, 30. 

if the insect is not very small 
I use a rough surface, as a 
piece of blotting paper, or 
piece of cloth, for it to lie 
upon and prevent its slipping 
about, and then cautiously in- 
sert the point of the pin in 
the middle of the thorax, as 
nearly as possible in a vertical direction. As soon as tbe pin is 
fairly through the insect, remove it to a piece of soft cork, 
and by pressing it in, push the insect as far up the pin as is 
required. 

"For setting the insects I find nothing answers as well as a 
piece of soft cork, papered with smooth paper, and with 
grooves cut to admit the bodies. The wings are placed in the 
required position by the setting needle, and are then retained 
in their places by a wedge-shaped, thin paper brace (Fig. 30), 
placed over them till a square brace of smooth card-board is 
placed over tbe ends of the wings." (Stainton.) A small 
square of glass can also be laid on the wings to keep them ex- 
panded, and thus serve the same purpose as the paper braces. 

Limueus first set the example of having the specific names 
of the Tortricids end in ana and of the Tincids in ella, and at 
the present day the rule is generally followed by entomologists, 
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i terminations to the names of the 
m, such as Pempelia, Cmmbus ami 



a directions for collecting 
"American Naturalist" 



who have also given the si 
smaller species of Fyralide 
allied genera. 

Wc may also add Lord Walsi 
Mirrih-h^iidiqiirrfi, published in the ' 
(Vol. vi, No. 5.) 

"I go out with a coat provided with large pockets inside 
and out, containing an assortment of pill-boxes, generally of 
three sizes, glass bottomed pill-boxes preferred, a bag slung 
over my shoulder, and a net. Unless searching for particular 
day Hying species I prefer the last three hours before dark. 
As the sun goes down many species move which do not stir at 
other times. I watch the tops of the grass, the sterna of the 
flowers, the twigs of the trees ; I disturb leaves and low grow- 
ing plants with a short switch and secure each little moth that 
moves, taking each out of the net in a separate pill-bos, 
selected according to the size of the insect, as he runs up the 
net to escape. Transferring the full boxes to the bag I con- 
tinue the process until moths cease flying or night sets in. 
Many species can be taken with a lamp after dark. 

"Returning to camp I put a few drops of liquid ammonia on 
a small piece of sponge and place it in a tin canister with such 
of the boxes as do not contain the smallest species, and put 
these and the remainder away until morning in a cool place. 
In the morning I prepare for work by getting out a pair of 
scissors, a pair of forceps, my drying box containing setting 
boards, a sheet of white paper and some pins. 

"First, I cut two or three narrow pieces of paper from three 
to six lines wide, or rather wider, according to the size of the 
largest and smallest specimens I have to set. I then double 
each of these strips and cut it up into braces by a number of 
oblique cuts. Now I turn out the contents of the canister and 
damp the sponge with a few drops of fresh ammonia, refilling 
with boxes containing live insects. Those which have been 
taken out will be found to lie all dead and in a beautifully 
relaxed condition for setting. Had the smallest specimens 
been placed in the canister over night, there would have been 
some fear of their drying up, owing to the small amount of 
moisture in their bodies. 

" If the weather ia very hot there is some danger of killed 
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insects becoming stiff while others are being set, in which case 
it is better to pin at once into a damp cork box all that have 
been taken out of the canister, but under ordinary circum- 
stances I prefer to pin them one by one as I set them. 

" Taking the lid off a box, and taking the box between the 
finger and thumb of the right hand, I roll out the insect on the 
top of the left thumb, supporting it with the top of the fore 
finger and so manipulating it as to bring the head pointing 
towards my right hand and the thorax uppermost. Now I 
take a pin in the right hand and resting the first joint of the 
middle finger of the right against the projecting point of the 
middle finger of the left hand to avoid unsteadiness, I pin 
the insect obliquely through the thickest part of the thorax so 
that the head of the pin leans very slightly forward over the 
head of the insect. After passing the pin far enough through 
to bring about one-fourth of an inch out below,* I pin the 
insect into the middle of the groove of a setting-board so that 
the edge of the groove will just support the under sides of the 
wings close up to the body when they are raised upon it. The 
board should be chosen of such a size as will permit of the 
extension of the wings nearly to its outer edge. The position 
of the pin should still be slanting a little forward. The wings 
should now be raised into the position in which they are in- 
tended to rest, with especial care in doing so not to remove 
any scales from the surface or cilia of the wings. Each wing 
should be fastened with a brace long enough to extend across 
both, the braces being pinned at the thick end, so that the 
head of the pin slopes away from the point of the brace ; this 
causes the braces to press more firmly down on the wing when 
fixed. The insect should be braced thus : the two braces next 
the body should have the points upwards, the two outer ones 
pointing downwards and slightly inwards towards the body, 
and covering the main portion of the wings beyond the middle. 
Antennae should be carefully laid back above the wings, and 
braces should lie flat, exercising an even pressure at all points 
of their surface. The fore wings should slope slightly forwards 
so that a line drawn from the point of one to the point of the 

* The English mode of pinning low down on a short pin presents so many dis- 
advantages that we would caution collectors to pin high up on a long pin so that 
three-fourths of its length should project below the body.— Editor, 
S. M. c. 261. 5 
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other will just miss the head and palpi. The hind wings should 
be close up, leaving no intervening space, but just showing the 
upper angle of the wing evenly on each Bide. I can give no 
more precise directions as to how this desirable result may 
most simply and Hpeei.lilv be attained ; no two people set alike. 
Speed is an object; fori have often had to set twelve dozen 
insects before breakfast. A simple process is essential, for a 
man who is always pinning and moving pins, and rearranging 
wings and legs, is sure to remove a certain number of scales 
and spoil the appearance of the insect, besides utterly destroy- 
ing its value. I raise each of the fore wings with a pin and fix 
the pin against the inner margin so as to keep them in position 
while I apply the braces. Half the battle is really in the pin- 
ning. When an insect is pinned through the exact centre of 
the thorax with the pin properly sloped forward, the body 
appears to fall naturally into its position on the setting-board, 
and the muscles of the wings being left free are easily directed 
and secured : but if the pin is not put exactly in the middle, it 
interferes with the play of the wings. Legs must he placed close 
against the body or they will project and interfere with the set 
of the wings. Practice, care and a steady hand, will succeed. 
When all the insects that have been killed are set, the contents 
of the canister will be found again ready, twenty minutes being 
amply sullicicnt to expose to the fumes of ammonia. Very 
bright green or pale pink insects should be killed by some other 
process, say chloroform, as ammonia will affect their colors. 

"Insects should be left on the setting-boards a full week to 
dry ; then the braces may be carefully removed and they may 
be transferred to the stoic box. 

"Having given some account of the process each insect goes 
through, I will say a word as to the apparatus required. 

" First as to nets. The simplest net is a strong, circular, 
iron wire hoop with a bag of book muslin attached, fastened 
into a light deal or other handle. 

"I use a small pocket net about nine inches in diameter made 
to fold up, with a jointed wire frame and a screw to fit into a 
brass socket in a short cane handle. To counteract the strain 
of the net upon so slight a frame the three wire joints are made 
flat, the two side joints flattened across Die strain, the upper 
one the reverse way ; but to prevent this upper joint from 
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coming into play when the net is fixed, the upper part of the 
screw which holds the frame to the handle is welded square and 
fits a corresponding square socket in the other end of the wire 
frame, holding all tight when screwed down. A small green 
silk or other net can be slipped on or off this frame as required. 

" An umbrella net with stout steel rim and canvas edging is 
useful for sweeping tall grass and herbage, or to beat branches 
into, by which means many small and beautiful species of re- 
tired habits may be obtained. 

" I use pill-boxes with glass bottoms, which can be obtained 
of various sizes. They are convenient in admitting of the ex- 
amination of each specimen, so rare species can bo especially 
searched for, and damaged ones permitted to escape ; but they 
are expensive and for ordinary purposes card-board boxes an- 
swer sufficiently well. It is a good plan at the beginning of a 
season to strengthen all your boxes by a crossed strap of tape 
or calico firmly glued at the top and bottom. For a killing box 
any tin box or canister with a closely fitting lid, capable of 
containing one hundred pill-boxes will be found to answer. 

" Setting-boards can be bought ready made of the smallest 
sizes. They are made by gluing a strip of thick cork on a thin 
slip of deal ; the cork must be thick enough to enable a groove 
to be cut into it, deep enough to hold the bodies of the insects 
to be set, and to leave sufficient depth for the pin to hold firmly 
without reaching the deal. The cork on each side of the groove 
should be smoothed off with a gentle curve, so that the wings 
dry in a good position. The deal backing projects beyond the 
cork so as to slide into a groove if required, and it is conve- 
nient to have a deal cupboard of drying boxes with handle at 
top and perforated zinc door, having grooves on each side into 
which the setting boards can be slid. Each board should bo 
papered with thin white paper. 

"At the beginning of a season setting-boards may be washed 
or brushed over with advantage with a weak solution of oxide 
of zinc ; it fills up old pinholes and makes them look clean. 

" For Tortricina use No. 10 pins ; for Tineina (small), No. 
19 ; for Nepticuloe, No. 20. 

"Always set your insects as soon as you kill them, they are 
then much more easy to set and retain their position better 
when dry. 
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""When pill-boxes are filled keep them cool to prevent the 
insects from fluttering; if glaas boxes, keep them also in the 

" Many species when first taken will flutter in the boxes and 
injure themselves ; Fur these it is well when collecting to carry 
a small phial of chloroform and a zinc collecting box cork-lined, 
into which you can at once pin your captures ; the cork should 
be damped to keep them fresh. Touching a pill-box with a 
finger moistened with chloroform will kill the insect inside. 
Too much chloroform is apt to stiffen the nerves of the wings 
and interfere with setting. 

" By breeding Microh-pidoptera, many species not otherwise 
easily obtainable may bo added to a collection, and the habits 
of others in the larva state may be studied with much interest. 
For this purpose a few wide-uiouthed glass bottles should be 
obtained with corks to fit, so that the small lame can be placed 
in them with fresh food and the food kept fresh by exclusion 
of air. If mould should appear the cork can be replaced by 
muslin or net tied over. I would hardly advise a travelling 
collector to attempt this method although I have adopted )fc 
with some success, but in a stationary camp it is most inter- 
esting and comparatively easy. 

" Cork-lined store boxes are of course required into which to 
remove the insecta when sufficiently dried on the setting boards. 
These, as well as the pins and setting-boards with drying case 
to bold them, and the net frames of the folding and umbrella 
patterns, will be best obtained from some dealer in such 
things.* 

"To pack Mic.rolepidaptera for travelling, pin them firmly 
close together into a cork-lincdl box, so that each specimen just 
gently holds down the body of the one above it. This cannot 
be done with very minute species. Put your box into another 
larger box and let the outer one be SLilIlcicntly large to leave a 
good clear six inches all around the inner one. Pack this in- 
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tervening space with hay not crammed too tight ; it will act as 
a spring and reduce the effect of shaking ; the whole parcel 
should he made thoroughly secure agaiuat damp." 

DIPTERA. 

FLIES, MOSQUITOES, DOT FLIES, ETC. 

There are about 2,500 species of North American flies de- 
scribed, and it is probable that the number of living North 
ria al American species amounts to 10,000. 

In Europe there are also about 10,000 
known species, be- F] ^ 
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but little studied, though the habits of 
many are so interesting and the species 
very numerous. The different parts of SyiphusHy. 

the body vary much more than in the Hymenoptera and Lepi- 
doptera, and in such a degree as often to afford comparatively 
easy characters for discriminating the genera. 

Their habits are very variable. Fresh water aquaria are 
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necessary for the maintenance of aquatic larvae. If quanti- 
ties of swamp mud and moss with decaying matter are kept in 
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boxes and jars, multitudes of small flies will be hatched out. 
Leaf-mining and seed-inhabiting species can be treated as 
Microlepidoptera, and earth-inhabiting larvae like ordinary 
caterpillars. Dung, mould in hollow trees, stems of plants 
and toadstools, contain numerous larvae or maggots (Fig. 3i>) 
as the young of flies are called, which must be kept iu damp 
boxes. 

Flies can be pinned alive, without killing them by pressure, 
which destroys their form ; ami numbers may be killed at once 
by moistening the bottom of the collecting box with creosote, 
benzine or ether, or putting them into a bottle with a wide 
mouth, containing cyanide of potassium. Minute species can 
be pinned with very slender pins, or pieces of fine silver wire, 
and stuck into pieces of pith, which can be placed high up on 




a large pin. In pinning long-legged, slender species, it is ad- 
visable to run a piece of card or paper up under their bodies 
upon which their legs may rest, and thus prevent their loss by 
breakage. Of these insects, as of all others, duplicates in 
all stages of growth should be preserved in alcohol, while the 
minute species dry up unless put in spirits. 



COLEOPTERA. 

BEETLES. 

11 Coleopterous insects may bo distinguished by the hard 
shell which incases their bodies ; the wings are protected by 
horny wing covers, but in some the wing covers are small. 
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It. is through the right wing cover (Fig. 9) that they should 
be pinned for the cabinet. They are found in every variety 
of situation ; on plants, in decomposing animal and vegetable 
matter, in mushrooms, under bark of trees, under stones, es- 
pecially in moist and shady situations ; many are found creep- 
ing on the ground, in deserts and other arid spots in western 
America ; some are attracted by candles at night, while others 
(in all parts of the country) fly actively on being approached 
and light again on the ground a few paces otT. 

" Many peculiar species, not found in other situations, live 
under material east up by the ocean ; others are found along 



Fig. 37. 
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Goldsmith Beetle. 



Tiger Beetle. 






the shores of lakes and rivers ; many also are found living in 
the water." (Lcconte.) 

Mr. Edward Newman says that " moss is a great resort of 
beetles in the winter ; whenever you have the opportunity go 
into the thickest woods, and pulling up the moss by handfnls 
cram it into a canvas bag, which you have taken with you for 
this especial object. Then on a winter's clay, when nothing 
tempts you abroad, shake out your moss, bit by bit, on a white 
cloth, and you will soon possess yourself of wonders." 

" A large number of species are very minute, and are usu- 
ally found in abundance ; these should not be Deglected, a3 to 
scientific men they possess quite as much interest as the larger 
species. The specimens should be thrown into strong alcohol ; 
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if this cannot be procured, common whiskey will answer very 
well, but must, when the specimens are numerous, bo replaced 
by Fresh liquor. The smaller spwimtus should be kept in 
a separate bottle. When the bottle is full, the liquor should 
be poured off and replaced by fresh alcohol or whiskey, and 
closely corked. If there is much danger of breaking in trans- 
portation, the specimens, alter being well soaked with the al- 
cohol, may be allowed to dry partially, but not so as to become 
brittle, and then packed in small paste board boxes, taking 
care, by shaking the box well before finally closing iv, to pack 
the specimens so closely that they cannot be broken by moving 
about j the bos may then be closed by pasting a small strip of 
paper around it, and the locality, date of collection, etc., 
written on the top," (Leconto.) 

We copy from a chapter on collecting Coleoptera, by Edward 
Newman, in Greene's "Insect Hunter's Companion" (London, 
1870), an account of Mr. Crotch's plan of killing and pre- 
serving beetles, of especial use while on a long journey. 

'■ The following method has now been in use some time, and 
hence has been fairly tested. Its advantages are very great, 
so that I make no apology for introducing it to the notice of 
your readers. The first idea, of the process is due, us far as I 
know, to M. de Vuille-froi, who used it with me in Spain, some 
years ago, with great success. The specimens may be collected 
in two ways, according to the size and the convenience of the 
collector. The first and best way, for small species, is by 
putting them into a bottle containing about half an inch of 
dry pine-sawdust, in which has been previously placed a small 
piece of cyanide of potassium about as big as a pea: they 
will then die instantly. Larger species and small species 
which do not fly readily, may be put into spirits in the ordi- 
nary way, but the Staphyliuid't? and others generally open 
their wings in this process. The sawdust should be pine-wood 
and sifted free from chips on the one hand and from dust on 
the other, so as to be of an uniform size. For storing the 
species thus collected, a few tin canisters will be found most 
convenient; a layer of sawdust is placed at the bottom, and 
then beetles and so on alternately to the top. The sawdust 
used in the tins should be damped (not wetted) with a mixture 
of spirit and one-twentieth part of carbolic acid, which will 
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effectually prevent mould or mites and will bring the specimens 
home perfectly fresh and clean. Small species, or specimens 
from a particular locality, should be wrapped in a piece of rag 
or tissue-paper, with a little sawdust, and the name of the lo- 
cality. The specimens collected in spirits should be removed 
as soon as possible (in a few days at farthest), and transferred 
to sawdust. When the tins are full, some more spirit and car- 
bolic acid should be poured in and the top soldered down : 
the}' will then keep for two years at least. The advantages of 
this method are manifest, especially in the absence of any 
danger of breakage or leakage ; and it is more than probable 
that a similar plan might be employed with reptiles, fishes, 
etc., but for these chloride of zinc suggests itself as the agent 
most likely to be of service. As the insects do not become 
rotten by the above process, it is sometimes not so easy to set 
their legs in the peculiar manner in vogue in this country, but 
they will have as a set-off the advantage of being thoroughly 
fit for study. When by any chance spirit cannot be obtained, 
they will keep perfectly in dry sawdust, if the specimens are 
dried in the air for a few hours first ; all that is necessary after- 
wards being to relax them in the sawdust instead of removing 
them from it. Jars or wide-mouthed pickle bottles may of 
course be used instead of tins, and are more airtight, but liable 
to break." 

"That eminent and most excellent entomologist, Mr. E. W. 
Janson, endorses Mr. Crotch's recommendation, and adds a 
few hints on the subject of collecting beetles abroad, as fol- 
lows : — 

"'The sawdust plan, now almost universally adopted by col- 
lectors, I can recommend both on account of its simplicity 
and efficiency. The sawdust should be that of some white or 
yellow wood without coloring matter — pine is perhaps the 
best ; it should be sifted over fine muslin, and the dust and 
minute particles rejected. In collecting, wide-mouthed bottles 
should be used ; these should be about one-fourth filled with 
dry sawdust, adding beneath a piece of cyanide of potassium 
of the size of a large pea or haricot bean. On reaching home 
after collecting, the contents of the collecting bottles should be 
shaken out on a large sheet of paper, and the insects trans- 
ferred to the stock-bottle or jar, and the cyanide and sawdust 
s. m. c. 261. 6 
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retorned to the collecting bottles for future use. Any descrip- 
tion of wide-inouthcd bottles, such as pickle-jars, may be used 
as stock bottles; they should, however, have tightly-fitting 
corks or bungs. Before putting the insects collected into the 
stock bottle, throw into it sawdust a quarter of an huh in 
thickness, siiijhilii ill tin )><■'}, not moistened, with a mixture made 
of alcohol (methylated spirit will answer admirably ; brandy or 
strong whiskey, if unsweetened, will suffice, but sweetened gin 
and rum must bo avoided), or, still better, benzine or ben- 
zoline, and carbolic or phonic acid. These should bo mixed in 
the proportions of nineteen parts of alcohol or benzine and 
one part of carbolic acid. On the sawdust damped with this 
mixture place a layer of inserts ; over them a second stratum 
of damped sawdust, then a second layer of insects, and so on 
alternately until the stock-bottle or jar is filled ; take care that 
it is always kept we 11 -closed. When it is filled it may be 
packed with any other objects in sawdust, hay, moss, or any 
other clastic substance, and forwarded to its destination.'" 

Special attention should be given to the collection of the 
larvie of beetles, called grubs. They arc found in soil, under 
the bark of trees, in nuts, etc., and in fresh water pools. 



IIEMIPTERA. 

BOGS, PLANT LICE, BARK LICE, LICE. 

Thi3 group of insects has been greatly neglected, as they 
are not the favorites of entomologists. By sweeping grass 

Fig. 39. Fig. 10. Fig.U. 




and herbage, as for beetles, in the latter part of 
numbers occur which can only be obtained in this 
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bernating species are found under leaves in hard-wood forests. 
The large carnivorous kinds are sometimes found on bushes 
with caterpillars transfixed on their jaws. Aquatic species 
should be taken on/ by the water-net by thrusting it suddenly 
under surface swimming species, or by pushing it among sub- 
merged grass or weeds where the smaller forms may be lurking ; 
several kinds occur under submerged logs, sticks, etc. 

The soft-bodied species of Aphis or plant Yig. 42. 

lice should be preserved in alcohol, glycerine 
or Canada balsam. They should be carefully 
watched for their parasites, and can be easily 
kept in slender glass vials through which they 
can be watched. 

All the bugs should be pinned through the 
distinct triangular scutellum situated in the 
middle at the base of the wings (Fig. 42). The small hard 
species of leaf hoppers should be pinned through the right 
wing cover. Birds and various quadrupeds should bo carefully 
examined for lice which may be preserved in alcohol. 

ORTIIOPTERA. 

GRASSHOPPERS. 

Orthoptera can be easily preserved in strong alcohol, and 
may afterwards be taken out and pinned and set at leisure. 
If preserved dry they can be killed with cyanide of potassium, 
or ether, without losing their colors, as they would do after 
remaining long in alcohol. They should be pinned through a 
little triangular spot between the bases of the elytra, or fore 
wings, when the wings can be spread to advantage. They are 
also often pinned through the right elytron, as in Colcoptera. 
In pinning these insects for transportation care should be 
taken to put in additional pins crossing each other on each side 
of the abdomen, and in like manner to steady the hind legs, 
which are very apt to fall off if too much jarred. 
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NEUEOPTEKA. 

DKAGOX FLIES, MAT FLIES, CADDIS FLIKS, ETC. 

These insects, the young of which frequently live in fresh 
water ponds and streams, should be pinned through the centre 
of the thorax, the smaller and more delicate kinds immediately 
on capture should lie pinned in the collecting bos. 

The Psoci (Fig. 45, Ccecilius) live on leaves and the bark 
Fi~. 43. Tig. u. 




■ less social. They closely resemble 



Zibellula (DragoD 

of trees, and arc raon 
the Aphis. 

As regards the preservation of the dragon ilies, Mr. Uliler 

states that "the large, brilliant green dragon flies (Conlulina), 

as well as the yellow, brown-striped Gompliiim, having the 

Fig.j.ri. eyes wide apart, wilt furnish new 

species in almost all parts of the 

country. In order to preserve 

specimens in the neatest manner it 

) is well to slip them immediately, 

when caught, into paper bags of 

suitable size ; first taking care to 

lay back the wings so that they 

will be applied together, to prevent 

r bags may be placed loosely in a box 

They can thus he taken out at ieis- 

a camel's hair pencil, clipped in sulphu- 




Cmcitlus 

mutilation. These paper 

carried for the purpose. 

:, killed by applyiu 



ric ether, chloroform, or benzine, to the under side of the body, 
and then have the wings spread by placing them upon the set- 
ting boards. In most species the colors change after death, 
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hence it is important to make short descriptions of the colors 
before killing the specimens." The smaller, more slender and 
delicate Neuroptera should be pinned directly in the collecting 
box. Many species are caught by a light in the night time, 
such as Polysloechotea nebulosua and the Caddis flies (Fig. 46, 




Caddis FI7 and Larva and Its Case. 

Neuronia semifasciata) ; and a bright light placed in damp situa- 
tions by streams, etc., will attract large numbers, the smaller 
species, like moths, being attracted & great distance by light. 
Other species of this group, so numerous in the northern states, 
are found in great numbers floating on lakes and ponds. For 

Fig. 17. 






Ant-lion, adult. 

the proper study of the genera of these insects, and often of the 
species, they should be collected in alcohol, so as to be studied 
in a flexible state. 

The aquatic larva? and pupa? can be reared in aquaria in jars 
and tumblers, taking care that the weaker species are sepa- 
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rated from tbose moro powerful and bloodthirsty. The little 
Entomostraca, or water fleas serve as food for the smaller 
species. With care many species can be reared in this way, 
and so little is known of their transformations that figures and 
descriptions would he of great value. The interesting and 
varied habits of the different families can also easily he noted. 
The Ant-lions (Fig. 47) in the larva state (Fig. 48) dig pit- 




falls in the sand. The adults may he preserved in the same 
manner as Dragon flics. 

Tlio May flics, or Ephcmerids (Fig. 49), as their name implies, 

arc, when fully grown, very short-lived insects, the adult living 

bat a few hours. The body is slender and weak, being very 

— w long ; the prothoras is of moderate 

size ; the antenna; are subulate, awl- 

^^^w^^^9 like, being very small, as in the dragon 

^ SMBM^ y flies, while the parts of the mouth are 

•WR® rudimentary, the insect taking no food 

in the adult or imago state. The wings 

A are very unequal in size, the hinder pair 

/ \ bcingmuchsmaller,or in some instances 

/ \ (C'Woeand Cam's) entirely aborted; the 

' \ transverse veins are either few or numer- 

M*r Fly. oug . tue tarB j a ,. e four or nve jointed, 

and appended to the long, slender abdomen arc two or three 
long caudal filaments. 

The sexes unite while on the upper surface of the water, and 
after a short union the female drops in the water her eggs "in 
two long, cylindrical yellow masses, each consisting of numer- 
ous minute eggs." Walsh states that he possesses a "sub- 
imago of Palinr/enia bilineata, which oviposited in that state." 
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Fig. 12. 



inn 




The larvae live in running water and prey on small aquatic 
insects, the body being long and flat, with long r . 
hair-like antennae, and small e}es situated on the 
side of the head, the ocelli not usually being 
present, and long sickle-shaped jaws, while along 
each side of the abdomen are leaf-like or bushy 
false gills, and the body ends in long feathered 
anal hairs. They live, it is stated, two or three 
years, and reside in burrows in the mud, under 
stones, or among grass and weeds, where they 
ma}' be taken with the water-net in great abun- 
dance, and are beautiful 
objects for the aqua- 
rium. Lubbock states 
that Chloeon passes 
through twenty-one 
moultings of the skin 
before it assumes the 
imago state ; the pupae 
are active and have, as 
a general rule, the rudi- 
ments of wings. After 

leaving the pupa skin Ephemera larva. 

the insect (sub-imago), when its 
wings are expanded, takes a short 
flight, and then *ig. «. 

casts another 
skin before 
reaching the 

final imago state. They often fly in im- 
mense numbers, and become stranded in 

winrows along the borders of lakes. The 

perfect insects should be preserved in 

alcohol for study, as they shrivel up 

when pinned. They should be described 

when alive if possible. 

The Thysanura, comprising the Le- 

pisma (Fig. 51, Lepisma 4-seriata or 

Bristle Tail, and Podura or Spring Tail ; Lepisma i-seriata. 

Fig. 52, Tomocerus plumbeus) are found abundantly in damp 



Podura {Tomocerus). 
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npartmcnts, or in moist dark places under sticks, stones, among 
fallen leaves, or under bark of trees, while some occur in great 
profusion about manure heaps and hot-beds in early spring. 
They should be collected in a mixture of alcohol and glycerine, 
equal parts, or alcohol alone. Collections from the western 
and Pacific states are very desirable. 
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Fig. S3. 




In studying spiders, of which there are in New England 
alone, according to Mr. Emerton, over 
two hundred spi^-ies. the number and rela- 
tive situation of the eyes, and the relative 
length of the different pairs of legs, should 
bo noticed. Their webs and the manner of 
constructing them ; their habitats, whether 
spreading their webs upon or in the 
ground, or iu trees, or on herbage ; or 
whether the species is aquatic, or erratic, 
Nothrus Mite. an( | pursue their prey without building 

webs to entrap them, should be observed. So, also, how they 

deposit their eggs, and the form ^ig. Si. 

and appearance of the silken 

nidus, and whether the female 

bears her eggs about her, and 

how this is done, whether hold- 
ing on to the egg-sac by her 

fore or hind legs, should all be 

carefully noticed. Care must be 

taken not to mistake the young 

or full-grown, mature species, 

and describe them as such. 

Spiders can ho reared in boxes 

as insects. The only way to 

preserve them is to throw tlieni 

into alcohol ; when pinned, they Cattle Tick. 

shrivel up and lose their colors, which keep well in spirits. 
The colors of spiders vary much at different seasons of the 
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year, especially during the frosts of autumn, when the changes 
produced are greatest. All spiders are directly beneficial to 
agriculture by their carnivorous habits, as they all prey upon 
insects, and do no harm to vegetation. Their instincts are 
wonderful, and their habits and organization worth}' of more 
study than has yet been paid them. We have no species poi- 
sonous to man, except when the state of health renders the 
constitution open to receive injury from their bite, just as mos- 
quitoes and black flies often cause serious harm to some per- 
sons. 

The mites (Fig. 53, Nothrus) occur under bark, sticks, 
stones, or on the bodies of birds and mammals or insects. 
They should be preserved in alcohol. 

All kinds of Ticks (Ixodes, Fig. 54) should also be preserved 
in spirits, as well as the minute species of mites which occur 
everywhere. 

MYRIOPODA. 

CENTIPEDS, THOUSAND LEGS, MILLEPEDS. 

The centipedo and millepeds (Fig. 55, Julus multistriatits) 
live in damp situations under stones, sticks, leaves, Fig#55 
etc. They should be preserved in different stages of 
growth in spirits. Several species (Spirostrephon) 
live in caves and should be especially sought for. 



In conclusion we may say that while the Coleop- 
tera, Lepidoptera, and Ilymenoptera of the north- 
eastern states of the union are comparatively well 
known, specimens of all orders from the southern 
and western states, the Pacific states, and the great 
plains, however common, are eagerly desired, as well as 
all cave insects. Specimens received by the Smith- 
sonian Institution will be forwarded to experts for 
identification and description. Specimens should 
always be accompanied by small paper labels at- 
tached to the pin or placed in the bottles. If written 
in pencil on heavy paper the marks will endure for a long time 
Always state the locality and date of capture, 
s. m. c. 2G1. 7 



Julus. 



LIST OF ILLUSTRATIONS. 



Page 

Fig. 1. Insect net, & 

" 2. Framework of net, 4 

" 3. Portable head for net, 5 

" 4. Water net, 5 

" 5. Curved forceps, 6 

" 6. Straight forceps, 6 

" 7. Poisoning bottle, 7 

" 8. Chloroform bottle, 7 

" 9. Mode of pinning Coleoptera, 8 

" 10. " " " Hemiptera, 8 

" 11. Setting Lepidoptera, 12 

" 12. Paper bottoms for insect boxes, 14 

" 13. Breeding cage for insects, 17 

" 14. Mutilla, 21 

" 15. Ant, Formica, 21 

" 16. A Chalcid Parasite, 21 

" 17. Grape Worm and Moth, Alypia, 22 

" 18. Maggot and Fly, Ortalis, 22 

" 19. Larva, Pupa and Beetle, Asemum, 22 

" 20. Potato Beetle, 22 

" 21. Larva, male and female of Orange Scale Insect (enlarged), 23 

" 22. Hadenoecus of the Mammoth Cave, 23 

" -23. The Forceps- tail, Panorpa, 23 

" 24. Mantispa, 24 

" 25. Figure of Ichneumon, 25 

" 26. Chalcis, 25 

" 27. Saw Fly and Larva, 25 

" 28. Cabbage Butterfly 26 

" 29. A Tinea (enlarged), 28 

" 80. Setting Lepidoptera, 31 

" 31. Black Fly (enlarged), 37 

32. SyrphusFly, 37 

33. Tachina Fly (enlarged), 87 

34. Bot Fly, 37 

(51) 






52 LIST OF ILLUSTRATIONS. 

Page 

Fig. 35. Onion Fly and Maggot, . 38 

" 36. Goldsmith Beetle, 39 

" 37. Tiger Beetle, 30 

" 38. Fire Fly, 39 

" 39. Stiretrus, 42 

" 40. Anna, 42 

" 41. Thrips, 42 

" 42. Pinning Hemiptera, 43 

" 43. Libellula, 44 

" 44. Agrion, 44 

" 45. Ccecilius (enlarged), 44 

" 46. Caddis Fly and Larva, 45 

" 47. Ant-lion (adult), 45 

" 48. Ant-lion (larva), 46 

" 49. May Fly, 46 

" 50. Ephemera Larva (enlarged), 47 

" 51. Lepisma 4-seriata, 47 

" 52. Podura (Tomocerus), (enlarged) 47 

" 53. Nothrus Mite (enlarged), 48 

" 54. Cattle Tick (lower figure enlarged), 48 

" 55. Julus, 49 



INDEX. 



Acarina, 24. 

Agrion,44. 

Agrotis, 27. 

Alcohol, 6. 

Alcoholic specimens, 16. 

Alpine insects, 2. 

Alypia, 21. 

American Tent Caterpillar, 30. 

Animal kingdom, 20. 

Ant 21. 

Anthrenns, 9, 11. 

Antispila, 29. 

Ant Lion, 45, 46. 

Aphis, 43. 

Apparatus, collecting, 3. 

Aquaria, 16, 37. 

Aquatic beetles, 3. 

Aquatic larvae, 16. 

Arachnida, 20, 24, 48. 

Araneina, 24. 

Anna, 42. 

Arsenic acid, 9. 

Articulata, 20. 

Asemum, 22. 

Atomizer, 10, 11. 

Beating net, 5. 

Bees, 16, 25. 

Beetles, 2. 

Beetles, aquatic, 3, 5, 16, 38. 

Beetles, collecting, 40, 41, 42. 

Beetles, Longicorn, 3. 

Beetles, preservation of, 40. 

Benzine, 6. 

Birds, 43. 

Blackberry, 3. 

Black Fly, 37. 

Board, 12. 

Boards, setting, 11. 

Bot Flies, 37. 

Bottles, 6. 

Boxes, 6, 14, 15. 

Breeding cage, 17, 27. 

Brine, 10. 

Bristle tail, 47. 

Bugs, 23, 42. 

Butterflies, 11, 26. 

Cabbage Butterfly, 26. 
Cabinet, insect, 13. 
Caddis Flies, 44. 
Caenis, 46. 

Cage, breeding, 16, 27. 
Cages, 17. 
Camphor, 13. 
Carnivorous larvae, 16. 



Caterpillars, 16. 

Caterpillars, descriptions of, 19. 

Caterpillars, management of, 30. 

Cattle Tick, 48. 

Centipede. 24, 49. 

Ceratma, 3. 

Chalcid Parasite, 3, 21 

Chalcis, 25. 

Chilognatha, 24. 

Chilopoda, 24. 

Chloe, 46. 

Chloeon, 47. 

Chloroform, 6. 

Chrysalides, 10, 28. 

Classification of insects, 20. 

Cleaning insects, 13. 

Clisiocampa, 30. 

Cocoons, 10. 

CcBCilius, 44. 

Coleoptera, 2, 7, 13, 38, 40, 43. 

Coleopterous larvae, 3. 

Coleopterous pupae, 19. 

Collecting apparatus, 3. 

Collecting Beetles, 40, 41, 42. 

Collecting insects, 24, 32. 

Cordulina, 44. 

Cork, 13. 

Corn, 14. 

Corrosive sublimate, 9. 

Crabro, 3. 

Creosote, 7. 

Crepuscular, 26. 

Crustacea, 20. 

Cyanide of potassium, 7. 

Dermestes, 9, 11. 

Descriptions of Caterpillars, 19. 

Diptera, 7, 16, 22, 37. 

Dipterous larvae, 3. 

Disease, 30. 

Diurnal, 26. 

Dragon Flies, 15, 16, 44. 

Dragon Flies, preservation of, 44. 

Dried insects, 12. 

Elder, 3. 

Entomostraca, 46. 
Ephemera larva, 47. 
Ephemerides, 46. 
Ether, 6. 

Felt, 14. 
Fire Fly, 39. 
Flies, 7, 16, 22, 37. 
Fluids, preservative, 
Forceps, 5, 6. 



(53) 



54 



INDEX. 



Forceps tail, 24. 
Formica, 21. 

Gall Flies, 25. 
Gulls, 3. 
Glycerine, 0. 
Goldsmith Beetle, 39. 
Gomphina, 44. 
Gracilaria, 29. 
Grape Moth, 21. 
Grasshoppers, 23, 4'J. 
Grasshopper, wingless, 23. 
Gnibs, 23. 
Gam, 9. 

Gumming insects, 8. 
Gum, way to make, 9. 

Hadenoecus snbterraneus, 20. 
Harvest men, 24. 
Hemiptera, 3, 5, 7, 9. 15, 21, 42. 
Hemipteru, pinning. 43. 
Hymenoptera, 2, 15, 10, 21, 23, 49. 

Ichneumon Flies, 25. 
Ichneumon parasites, 3, 19. 
Imago s, 10. 
Insects, 20. 
Insects, alpine, 2. 
Insects, broken, 9. 
Insect cabinet, 13. 
Insects, classification of, 20. 
Insects, cleaning, 13. 
Insects, collecting, 24, 32. 
Insects, dried, 12, 15. 
Insects, killing, 6, 34. 
Insects, gumming, 8. 
Insects, metropolis of, 1. 
Insects, pinning, 5, 7. 33, 34. 
Insects, preparing, 11. 
Insects, preservation of, 10, 24. 
Insects, setting, 31. 
Insects, soft-bodied, 15. 
Insects, transportation of, 15. 
Ixodes, 49. 

Julus, 24. 

Julus multistriatus, 49. 

Killing boxes, 35. 
Killing insects, 6, 34. 

Labels, 16. 

Larvae, 10. 

Larvae, aquatic, 16. 

Larvae, carnivorous, 16. 

Larvae, coleopterous, 3. 

Larvae, dipterous, 3. 

Larvae, live, 15. 

Larvae, preservation of, 16, 26. 

Larvae, rearing, 10. 

LarvaB, seeking for, 30. 

Larvae, subterranean, 10. 

Larvarium, 27. 

Laurel cases, 6. 

Leaf-rollers, 16. 

Lepidoptera, 13, 15, 16, 20, 49 

Lepidopterous pupae, 19. 

Lepisma 4-seriata, 47. 

Libcllula, 44. 

Lice. 42. 

Liquid poison, 10. 

Litliocolletis, 29. 

Live larvae. 15. 

Longicorn beetles, 3. 



Management of Caterpillars, 30, 

Mantispa, 24. 

May Flies, 44, 46. 

Metropolis of insects, 1. 

Micro-lepidoptera, 29, 31, 36, 

Micros, 29. 

Millepeds, 49. 

Miners, 10. 

Mites, 24, 48, 49. 

Mosquitoes, 37. 

Moss, 39. 

Moths, 7, 9, 11, 26. 

Mould, 36. 

Mud-wasps, nests of, 3. 

Mutilla, 21. 

Myriopoda, 20, 21, 49. 

Names, 31. 

Nepticula, 29. 

Nests, 10, 25. 

Nest of mud wasps, 3. 

Net, 3, 34. 

Net, beating, 5. 

Net, water, 5. 

Neuron ia semifasciata, 45. 

Neuroptera, 15, 21, 24, 44. 

Neuroptera, pinning, 45. 

Nitidula), 2. 

Noctua, 27. 

Nocturnal, 26. 

Nothrus, 49. 

Nothrus mite, 48. 

Oidium, 31. 

Onion Fly, 38. 

Ortalis, 22. 

Orthoptera, 9, 23. 43. 

Orthoptera, pinning, 43. 

Orthoptera, preservation of, 43* 

Orthosia, 27. 

Osmia, 3. 

Oxalic acid, 7. 

Ox-gall, 9. 

Palingenia bilineata, 46. 

Palm wood, 14. 

Panorpa, 25. 

Parasites, 25. 

Parasites, Ichneumon, 3, 19. 

Pedipalpi, 24. 

Phalangium, 24. 

Pill-boxes, 0. 

Pinning Hemiptera. 43. 

Pinning insects. 5, 7, 33, 34. 

Pinning Neuroptera, 45. 

Pinning Orthoptera, 43. 

Pins, 8, 35. 

Plant lice, 42. 

Podura, 47. 

Poison, liquid, 10. 

Polystoechotes uebulosus, 45. 

Potato beetle, 22. 

Preparing insects. 11. 

Preservation of beetles. 43. 

Preservation of Dragon flies, 44. 

Preservation of insects, lo. 

Preservation of 1 '.rvae. 10. 

Preservation of Orthoptera, 43. 

Preservative fluids, 9. 

Preserving insects, 24. 

Preserving larvae f 

Psoci, 44. 

Pupae, 16, 28. 

Pupae, Coleopterous, 19. 

Pupae, Lepidopterous, 19. 



INDEX. 



55 



Raspberry, 3. 
Reariug larvae, 16. 

Saw Flics, 25. 
Scorpions, 24, 48. 
Seeking for larvse, :'0. 
Setting boards, 11, 35. 
Setting insects, 31. 
Silphidse, 2. 
Small insects, 8. 
Soft-bodied insects, 15. 
Specimens, alcoholic, 13. 
Spiders, 24, 48. 
Spirostrephon, 49. 
Spring tail. 47. 
Staphylinidse, 40. 
Stigma, 3. 
Stiretru8, 42. 
Stretcher, 12. 
Subterranean larvae, 10. 
Sulphur, 7. 
Syringa, 3. 
Syrphus Fly, 37. 

Tachina Fly, 37. 
Thousand leg** **. 49* 



Thrips, 42. 

Thysanura, 47. 

Ticks, 49. 

Tiger beetle, 39. 

Tinagma. 29. 

Tineid, 30. 

Tineidae, 28. 

Tomocerus, 47. 

Tomocerns plumbeus, 47. 

Tortrix, 30. 

Transportation of insects, 15. 

Vials, C. 

Wasps, 21, 25. 

Water fleas, 43. 

Water net, 5. 

Way to make gum, 9. 

Whiskey, 6. 

White ants, 15. 

Wild bees, 3. 

Windless Grasshopper, 23* 

Worms, 20. 

Xanthea, 27. 
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